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(57)Abstraot: 

PURPOSE: To surely cfemodulate a multilevel modulation symbol on a 
reception side even at the time of receiving the influence of phading, 
to reduce the transmission amount of reference data and to improve 
data transmission efficiency. 

CONSTITUTION: At the time of generating and transmitting an OFDM 
transmission frame in this transmitter, a null symbol and a reference 
symbol are arranged only in the leading part of the frame, QPSK 
symbols are arranged in a fixed interval respectively in a time 
direction and a frequency direction in an information symbol data area 
and transmission is performed. On the other hand, in this receiver, the 
amplitude error and phase error of respective carriers are detected 
by the reference symbol arranged in the leading part of the 
transmission frame, the amplitude fluctuation and phase fluctuation of 
reception waves are detected by the respective QPSK symbols and 
the amplitude error and the phase error of the respective carriers 
detected by the reference symbol are corrected based on the 
detected result. Then, based on the corrected amplitude error signals 
and phase error signals, demodulation symbol data are equalized. 
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ftCOSiliOT. tt^RV>:l<jL'r^^-5??iJi!5(7>&QPSK i 

[0063] •— m 5 ©O F D MBm-fjl^lt. 

iyin^hn^, msu, w±iii^fcQPSKv>#ju^ i 

[0 06 5] TJl'^^ L.i^-t*- 1 1 i I F F TIalBS 1 4 i 
<7>r^tCli, ^*'J4 1 '5:BirlSKlffiSL./c:M^^^*kS4 
2A^^>^*L.-c*•£o ^^'J4 1 tdt*. 

fc«!)ic-aiaiS§n^o MS!)T?^ftg|4 2t*. ±ia^^ 
'J 4 1 e» ai ^ ^ { b V > --K^U 7^"- iS? ctKZ) Q P S 
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[0 06 6] ccDii^tj^m^s^^m-r^c^tcj: 

§QPSKV>;fOK±, MSm^ffc^ftr^Sit^tl^C 
■r -S^fti^a-Ct*. ±iaQ P S K V^d^jU-lrjliSi^fSS 

[0067] l?^30>mi&W *^Ji!l5>]t*. QAMS'> lo 
7t(Mi,iJ: Q P S K V ^^A-tdct 0 pggf f^- ^ 

[ 0 0 6 8 ] 07 tt. ^mitc^ty^OF DMfSai:^ 
[0 06 9 ] T'lcfe^, F FT@i§2 47!>^e»tl3:^3*lfc 20 

5S^2^^s 5 2 -c-i*, ±sa^ -t 'J 5 1 lete s nfc ^ > ^< 

tll:b 3 nfc v> ^OU T' - 3? «r -5' ^ u -^t 3 5 cc A 

:h$n. cc-c-QPSK '>y^)i<Dmm^mci.i a^mn 

[0070] C©filtCQAMi'>i<-'l'iQPSKi^>^< 30 
i2MS!)f?^fkQ P S K V>#jKt><X^.5: jii3ffi#E?J^iC 

[007 1 ] im4o>mnim} ^m^wt. of dms 
m&mmm^^m.^m.i^^tc.-im'r ^ c i tc j: o , s 

[007 2]|38lt, ^toe^tCi^t^-SOF DM:5m^ 
[0 07 3] OetCfct-t:. QPSKi^>i<^HifiSl#!±J 

tcA:^jsn, c«z)^Jtiffc!5iBS6 2-c¥fe!fk§n5., -eu 
r. c©^J^ftiEi2§6 2^i^6ttt;'3 3n:fc{t-^t*. /w^s 

6 3-C-AFC0BS2 5*>6ai;'3 2nfcfi-^tc:»[l^3nr 50 




1$Pa¥8-2 6 5 29 3 

IS 

Ati^ns, c<Dtcib. ';7Ji?Stifi. afc 

lsl8S 2 5 tci: «3 4J?35$n^Jg?^^tiltS4fi?cW-C'j3: < , 
Q P S K >yi(A<omM^iC-i^ r. 3 C i 

[0074] C C r-, Q P S K V >#;l'{Dfitl^Sl!Hi, 

ejiBS<^>:Ssij<c ct ^ r at t; 5 ;c w r-'tc < > + 'j r 

r . H 8 tc^S b J: ^ Q P S K V> ^JHfiSg^WS 6 
1 ti: J: 0 5n^cM|aMm-§-'?:^fe)ftlE]»g6 2 "C^fef 
ftT-scitCck'D, + 'JTa>llifi^ti|fi|l=l:^^ii-r 
*A FCE»S2 5<^)£ti;^?fi-^tcmt^riL.?i1#«^2 3 

[0075] ( ^5 om&m 3fe^:iS3 
is?©sg^Si^fct-r. iiia^^iAiQP s K^^i<ji^ 

[ 0 0 7 6 ] 13 9 J*. -^^miC^fyhO F DM^Sftil 

c mmm 7 i p— as^ic im-n^ * ft b l- t ^la 
[0077] i39ccfct,^-c. mmni&m(Dtiit}it^i^u 

a3lElES7 n*. B$ft1*rfi1t^Ji5tt1s€?^^n?<:QPSKS/> 

^#Hiiii!§7 ic9m;^3ti, ^feifkiHixg? 2T:-¥fcj{b5nfc 
(^>'^ . *[i#s 7 3 -C' A F c [e1?§ 2 5 <Dth:h ictm 5 nr 

fiix^?JSS2 3icfft}&3nio 

[0 07 8] iKDJi^icnff&i^fcctuij:^). mmm^ 

3ti^:OPSK^'>*fJl'©tlitB^SijJ:9ff3t+ + '^TC* 

iESi^IJgl?giy5)i|^43iJjS•c- 5? 

[0079] ( -^lOitoyn^m ) it:?iPC»0 F D UBM 

i^^it, fikic:x<Dj^'?fj:^^^m'n^hni, mi 

[0 08 0] 1 inc^.rimit. qpsk->>4< 
i> tm—X'^ii>^. QPSKw^owiia^i^ffi]* 

-^iCizjitHt. 1 oCJ>B#r^;? a h ^tc^) P S K V 
>:toutiJi:i>'dt < ^-coirn^ h -c-Q P s 



(10) 



17 



[008 1] '^^4^:111 1 1 ^^r-^fit. Q P S K 
m\) tIs]t;-C'S>^:^>V QPSK'>>i<JL'CJ>(5g-5:MI 

i^y-c 4 ^ <J>Q P S K >7foHlt*:i>J3: <Ui,ii'>. ^X<J> 
Hig^^AP ;» f^-CQPSK~»i<^l'35^e3^Sti*. L^fc 10 

[ 0 0 8 2 ] i5:4s, Ej 1 O^^j^X-'iS^irt^Ml^ra^ a > 
hT'QPSKi^>i<Jl"S:ei*t^, HI 1 1<^>*?C'C(**t: 
o;>Jli0?tiXP hr'QPSKV>*^l'5:e3£'?-^ti^K: 

[0083] -ij. m 1 2 #Q p s K v 

i)^. W^<?>+-i' 'jrtc:foc^-C<^)i^f^QPSKV>#Jl'^B# 
[0 08 4] C«Z)*5'i*1$fflL.-C'7U-A4:ei^-r^ 

i . ^ftM-ct*BiT^<?> 1 1- r ^t: Q p s K V > 
c<Dfc^. fjiaiE 1 ©;*«t!Pil (HI) J:»3 ^>3^>i^iE?l 

BIt1e<D@?JS^^ n ■? h -Cii^tC Q P S K >7fOl^-S:i5 
i3IT -5 C t ic: J: 9 . S*.* + 'J r OJligtJ|fi||?: iiJiaM 

[0085] l^fcM 1 3ii:^^-*'*S5t*. %^Cii&^fcm I 

jl. Kfa^ifiiic -cejiirr ^ J: ^> K -c-S) 

[0086] § 6 ten 1 4tC;S-r-:frjK4*, %<>cm^t<M 
1 1 ©:^^oc4^J(,^t:, fiirlE®+ v'J7-c;*QPSKS^> 

c (^^s^ic 4iit ^ r i> . mmm 1 2 -ciii'^ fc-^^t i5i 
[0087] tLii. *ifeB^t*±sa&^fi£eii;ipgAE§n-5» 
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SK^>*^jL.09f'^3bOtc:8 PSK. 1 6 P S K/^i'<^>-e 
<7>ft«!CDPSK^'>i<^l"Srffl<r^-C<t>J:<.^ i^fiiQA 

[0088] ^CQflli, 1 gJll7 u-A?:^i;3S'*''SBfax 
[0089] 

[SB^<^>^*] yit^i&b/iJ: ^tC2|s:«^C>OF DMfc 
{Dfty®^ P h I^'PU < i 4j P S K ^10*31: 

^c:H^^I^Ej^:^^-i-*^^>S^^v>*rJ^*lj^jiEb. cclifi 
IE L fc^3l5/> ^t<"JL"S:SiClS4fi V >^Ol'i&m3!T S J: ^ 

[0090] iyfcii^r>X:¥^mi^Afi^t. 7:^-Z>l^^ 
^(DfS^'k^^-) X h^mm\X'0'i^^ > i< 5: itl^til 

[^ 1 ] ic^Bjc^M 1 (?>||Si!F<cc^^*:'SOF DMfS3$:& 
[|3 2 ] ■^^^(Dm 1 <?>||tJjf<tCl^t?SO F DMfSai* 
El, 

[^ 3 ] ^^m<Dm 1 <f>||JC^tcl^l:)SO F DMf2i£* 

[04] i^^BjioDS 2 a>||Si!^tci^*? S O F D MEjl* 
[ 13 5 ] *^Bfl<oM 2 0>^tis^iC{^t> -S O F D Mf53^* 
[ la 6 ] IcIfeBjCDM 3 cr>||ttj0<tC{^*:. S O F D UBi&ii 

[07 ] *|feB^®M3(^^fii!F4ti:i^*?SOF OMfS:!* 
5f.?:jgfflb?<::g(Iiia<^>^gM8;?S^^ST(5lK'7'P v iP 

[08] ■^mfl<Dm 4 C^Hfiti^tcl^*:. ^> O F D MfSil* 
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m. 

[[313] 1^^0J^^)^fe(^)^^s^^c^^^3^OF DMeai:^ 
[[a 1 5 : SE^CDOF Y^u&a^^mmr hfc^(j> 

1 1 -^H^zf\^i7V^ (MUX) 
1 2 --^Jl'i/^TliJU^^II 

1 4 -jJ^iSiiiiiS^f^- UJi^i^ { I F FT ) UBS 

I 6 -iiLX3S:illil ; 
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* 1 1 ■■-f -t'i^^}V/r'ru^ (D/A) ^K^s 
1 8. 2 1 -Jiigiiitfe^ 

1 a-^^ -f ^^i^lfe^lslllS 

2 2 -T:^cii^/r>i>^?Jl' (A/D) ^feS 
2 3 -itx^tiegg 

2 4 -]SMS5!7 - 'J x^N^ < F F T ) HIJS 

2 5 - gsiSiSlsi^ilian ( a f o Ess 

2 S-^-f i^yff^lilSS 

10 2 8-sgis/>^^ji/ifiii^iiis 

3 C) -liliiElHlBS 
3 1 --^ftHlBS 

32, 61---QPSKV> #JHfi^^tBS 
3 3 -mi ESS 

3 'o — 'f-7}l9zfl' ^-^ 

4 2-ia!ip??^fbs 

6 2. 7 2 -¥^)ftlai?§ 

6 3, 7 3 - fBISS 

7 1 -JglfJSiiiSM^tajlElSS 



QAM ' 
QPSK ■ 



13' 



1 I 



1 15 
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